
Agricultural Resources and Environmental Indicators.  U.S. Department of
Agriculture, Economic Research Service, Natural Resources and Environment
Division.  Agricultural Handbook No. 705. 

Abstract

This report identifies trends in land, water, and commercial input use, reports
on the condition of natural resources used in the agricultural sector, and de-
scribes and assesses public policies that affect conservation and environmental
quality in agriculture.  Combining data and information, this report examines
the complex connections among farming practices, conservation, and the envi-
ronment, which are increasingly important components in U.S. agriculture and
farm policy.  The report examines the economic factors that affect resource use
and, when data permit, estimates the costs and benefits (to farmers, consumers,
and the government) of meeting conservation and environmental goals.  The re-
port takes stock of how natural resources (land and water) and commercial
inputs (energy, nutrients, pesticides, and machinery) are used in the agricultural
sector; shows how they contribute to environmental quality; and links use and
quality to technological change, production practices, and farm programs. 
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Agricultural Resources and
Environmental Indicators

Preface

It has been 8 years since the Economic Research Service (ERS) changed the
content and format of its Agricultural Resources Situation and Outlook Reports.
In the mid-1980’s, ERS launched the publication of three reports: Inputs (twice
a year); Land Values; and Cropland, Water, and Conservation.  While ERS had
long published reports on land values and input use, reports on resource and
conservation issues were new and popular additions.  We now see a need to 
provide a more comprehensive report that integrates the data and information
previously reported in the Resources Situation and Outlook series and adds new
data and information on broader conservation and environmental issues.  This
new report, Agricultural Resources and Environmental Indicators (AREI), iden-
tifies trends in land, water, and commercial input use, reports on the condition
of natural resources used in the agricultural sector, and describes and assesses
public policies that affect conservation and environmental quality in agriculture.
By combining data and information into one report, we can better examine the
complex connections among farming practices, conservation, and the environ-
ment, which are increasingly important components in U.S. agriculture and
farm policy.

AREI examines the economic factors that affect resource use and, when data
permit, estimates the costs and benefits (to farmers, consumers, and the govern-
ment) of meeting conservation and environmental goals.  The report takes stock
of how natural resources (land and water) and commercial inputs (energy, 
nutrients, pesticides, and machinery) are used in the agricultural sector; shows
how they contribute to environmental quality; and links use and quality to tech-
nological change, production practices, and farm programs.  AREI provides
basic information on resource use and quality, and constructs environmental 
indicators that can be used in economic assessments of farming practices, con-
servation policies, and environmental performance in the sector.

About Environmental Indicators

The public continues to be interested in monitoring the quality and quantity of
the Nation’s resources (such as water, land, air, plant and animal species) and
in determining how human activities affect resources.  Informed public policy
and good resource stewardship depend on accurate assessments of environmental
conditions and the economic costs and benefits of maintaining environmental
quality.  But environmental assessments can be hampered by:  (1) too many 
detailed data that are difficult to interpret, (2) no baseline from which to com-
pare change; and (3) data that are inconsistent over time or over geographic
area.
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Environmental indicators organize and synthesize data into measures of natural
resource status and environmental performance.  For example, indicators are
used to measure and compare the condition of the environment over time and
over geographic areas.  These comparisons help formulate conservation and en-
vironmental policies and monitor progress in meeting national goals or
international commitments.  Indicators can be used as inputs into economic
models that estimate how changes in commodity prices, input prices, public
policies, and technology affect environmental performance and that assess, in
turn, how environmental practices affect competitiveness and economic well-be-
ing.  Environmental indicators are also closely related to environmental
accounting, which adjusts farm income or GNP to account for resource deple-
tion, degradation, or improvements. 

Environmental indicators are often classified as either descriptive or perform-
ance (World Bank, 1994).  Descriptive indicators illustrate the status of the
environment and, for agriculture, include soil quality (such as soil erosion rates,
salinization, organic matter content); water quality (such as the level of contami-
nation in ground or surface waters); and water quantity (such as percent of land
irrigated, groundwater levels, or the cost of irrigation water).  Descriptive 
environmental indicators need to be verifiable and reproducible, comparable
over time and space, scaled to an appropriate time horizon, and easily inter-
preted based on a clear relationship between the observed data and "indicator"
phenomena (World Bank, 1994).  Performance indicators are measured against
some physical threshold or policy goal.  In agriculture, performance indicators
include tons of erosion prevented due to the Conservation Reserve Program,
acres of highly erodible land under conservation compliance plans, extent of
adoption of alternative tillage practices or improved nutrient and pest manage-
ment techniques, and acres of wetlands restored under the Wetlands Reserve
Program.

A more complex framework for developing and organizing environmental indi-
cators is the pressure-state-response (PSR) framework used by the Organization
for Economic Cooperation and Development (OECD, 1993).  This framework
is based on the concept of causality—human activity, such as farming, exerts
pressure on the environment, which changes the quality or the state of the natu-
ral resource base.  In response, society considers economic, environmental, and
conservation policies.  Within this context, indicators of environmental pressure
include intensity of water resource use, land use, and input use.  Indicators of
state include erosion rates, quality of ground and surface waters, and amount of
habitat protected.  Societal responses include water pricing policies, soil erosion
polices, and technological change.

The OECD lists several criteria in constructing indicators.  They should: 
(1) provide a representative picture of environmental conditions; (2) be simple
and easy to interpret; (3) provide a basis for comparison, over time or over geo-
graphic area; (4) be linkable to economic models; (5) be readily available; and
(6) be regularly updated.  These criteria apply to ideal indicators, which are
often costly and difficult to construct.  In addition, it is often difficult to make
clear distinctions among pressures, states, and responses, resulting in indicators
that combine all three components.
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Environmental indicators, particularly indicators of performance or state, are
often difficult to obtain due to their complexity and the lack of consistent time
series data.  Environmental monitoring programs are designed to fill the data
gaps and improve existing data.  For example, the EMAP (Environmental Moni-
toring and Assessment Program) coordinated by the U.S. Environmental
Protection Agency, is a long-term program involving many Federal, regional,
and State agencies (U.S. EPA, 1994).  EMAP is designed to monitor the condi-
tion of the Nation’s ecological resources and to establish an environmental
baseline, which will be used to evaluate current policies and programs and to
identify emerging problems.  EMAP focuses on eight broad resource catego-
ries: landscapes, arid ecosystems, estuaries, forests, Great Lakes, surface
waters, wetlands, and agroecosystems.  Indicators for agroecosystems include
crop productivity, soil productivity, irrigation water quality and quantity, agri-
cultural chemical use, and land use.  Many of these indicators are already
collected by USDA and appear in AREI.

Just as no single economic indicator (GNP, net income, unemployment rates, in-
terest rates, or exchange rates) can fully describe the status of the economy,
multiple environmental indicators are needed to describe resource condition.
Because there is no single environmental indicator or index that fully describes
the agroenvironment, AREI presents multiple measures, including indicators of
land use, indicators of water quality and quantity, changes in the use and price
of commercial inputs (fertilizers, pesticides, energy), trends in technology,
changes in farming practices, and public policy responses to conservation and
environmental quality.
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Changes in Names of USDA Agencies

Due to the Department of Agriculture Reorganization Act of 1994, names of several USDA agencies referred to in this
module were changed:

Prior agency name used in this module New name

Agricultural Stabilization and Conservation Service (ASCS) Part of the new Consolidated Farm Service Agency

Cooperative State Research Service (CSRS) Part of the new Cooperative State Research,
Education, and Extension Service

Extension Service (ES) Part of the new Cooperative State Research,
Education, and Extension Service

Farmers Home Administration (FmHA) Part of the new Consolidated Farm Service Agency

Soil Conservation Service (SCS) Natural Resources Conservation Service
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